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Abstract.  Here we investigate the structural and magnetic properties of 24 repetitions EuTe/SnTe superlattices (SLs), 
with 3 monolayers (ML) EuTe films and SnTe thicknesses between 13 and 36 ML. The SLs were grown by molecular 
beam epitaxy on 3 µm SnTe buffer layers, grown on top of (111)BaF2 substrates. High resolution x-ray diffraction 
measurements indicated that the SLs with thicker SnTe layers have higher structural quality. This is due to the SnTe 
growth mode on EuTe, which starts in islands and evolves to layer-by-layer. The magnetic diffraction peak observed for 
the higher quality SLs proved the existence of antiferromagnetic order within the individual EuTe layers. Decreasing the 
width of the non-magnetic SnTe layers resulted in rougher interfaces, and the fading of the magnetic peak signal. The 
magnetization versus applied field curves indicated that the magnetic moments of SLs with thinner SnTe layers were 
also harder to align along the field direction. We interpret our results considering the loss of Eu neighbors, related with 
the increasing roughness of the SL interfaces. 
Keywords: molecular beam epitaxy, superlattices, x-ray resonant diffraction, magnetic properties. 
PACS: 75.75.+a, 61.05.cp, 68.65.Cd, 81.15.Hi. 
INTRODUCTION 
Semiconductor magnetic superlattices (SLs) have 
recently attracted much attention because of their new 
properties compared to bulk constituent materials.1,2 
Recently, magnetic correlations were observed among 
antiferromagnetic (AFM) EuTe layers in EuTe/PbTe 
SLs with PbTe layers as thick as 70Å (~20 
monolayers).1 
EuTe is a classical Heisenberg antiferromagnet 
with strong localized moments S=7/2 of the Eu2+ ions.3 
The magnetic moments align parallel within the (111) 
planes, and antiparallel with adjacent (111) planes. 
Below the Néel temperature TN of 9.6 K for bulk 
EuTe, the AFM order results in magnetic diffraction at 
half order hkl (½ ½ ½), (1½ 1½ 1½),...4 
In this work we study the structural and magnetic 
properties of EuTe/SnTe SLs as a function of the SnTe 
layer thickness. The structural characterization was 
made by high resolution x-ray diffraction. To study the 
magnetic order we used SQuID magnetometry, and 
magnetic resonant diffraction, of proved suitability for 
the study of EuTe thin films and SLs.4 
RESULTS AND DISCUSSION 
Superlattices with 24 repetitions were grown by 
molecular beam epitaxy, on 3 µm SnTe buffer layers 
grown on (111)BaF2 substrates.5 The notation 
(m/n)ML denotes a SL with m (n) monolayers of EuTe 
(SnTe) in each repetition. 
The main obstacle to the growth of EuTe/SnTe 
superlattices is the 4% lattice mismatch between EuTe 
and SnTe crystal lattices, which is twice the mismatch 
of the EuTe/PbTe system previously studied.1 Figure 1 
shows high resolution x-ray diffraction ω/2θ scans 
around the (222) reflection for three EuTe/SnTe SLs 
with varying SnTe thickness. It can be seen that for 
thinner SnTe layers the SL satellites weaken and 
widen, and the smaller oscillations due to interference 
in the SL stack disappear, indicating a lower structural 
quality.6 The lower quality of the SLs with thinner 
SnTe layers is due to the SnTe growth mode on EuTe, 
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starting in islands that then merge to continue a layer-
by-layer growth.5 The thicker the SnTe layer, the 
better the recovery of the layer-by-layer growth, 
resulting in smoother surfaces for next SL repetition, 
and overall higher SL quality. 
 
FIGURE 1.  ω/2θ scans in the triple axis configuration 
around the (222) reflection of three SLs with varying SnTe 
thickness. 
 
To check the magnetic ordering of the EuTe layers 
within the SLs, magnetic resonant diffraction 
measurements were made at XRD2 beamline at the 
Brazilian Synchrotron Facility at Campinas,7 tuning 
the energy at Eu LIII absorption edge. We searched for 
magnetically diffracted intensity at half order hkl, were 
the AFM order of EuTe is expected to diffract. 
Figure 2 shows the magnetic peak, obtained 
subtracting the measurements below and above TN, at 
1.5 K and 15 K respectively. 
 
FIGURE 2.  Magnetic diffraction signal from the (3/36)ML 
SL measured at 1.5 K. 
 
Differently from EuTe/PbTe SLs previously 
studied,4 no interlayer correlations were observed for 
the EuTe/SnTe SLs. The low structural quality of the 
SLs with thinner SnTe layers (≤20ML), where the 
correlations would be expected, prevented the 
observation of the magnetic diffraction peak. 
To further investigate this point, magnetic moment 
measurements versus applied field were made at 2 K, 
for three SLs with SnTe layer thicknesses between 28 
and 13 ML (Figure 3). It can be seen that the magnetic 
moments align easier as the SnTe thickness increases. 
The fits to the measurements with a Brillouin function 
required increasing effective temperatures TB for the 
SLs with thinner SnTe layers. Both observations are 
consequent with a higher disorder as SnTe layers 
narrow. 
 
FIGURE 3.  Magnetic moment versus applied field for three 
superlattices with varying SnTe layer thickness. 
CONCLUSIONS 
The structural quality of EuTe/SnTe SLs increases 
as the SnTe layers become thicker, due to the 
increasingly smoother SnTe top interfaces. For the SLs 
with thicker SnTe layers, the AFM order is preserved 
in the individual 3 ML thick EuTe layers, as 
demonstrated by the magnetic diffraction peak 
detected at hkl (1½ 1½ 1½). Magnetization versus 
applied field measurements denoted a higher effective 
temperature of the SLs with thinner SnTe layers, 
hindering the moments alignment along the field 
direction. These results are consequent with 
progressive loss of Eu nearest neighbors as the 
interface roughness increases in SLs with thinner SnTe 
layers. 
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